Abstract. The implementation of the lattice Boltzmann method (LBM) for the solution of the transient heat conduction problem is presented. The one dimensional task is considered and the different boundary conditions, specifically the Dirichlet, Neumann and Robin ones are taken into account. The D1Q2 lattice model is applied. To check the accuracy of the LBM algorithm, the same problems have been solved using the explicit variant of the finite difference method. In the final part of the paper, the results of computations are shown and the conclusions are formulated.
Introduction
Over the last decade the lattice Boltzmann method (LBM) has been developed as a promising computational tool to analyze the large class of engineering problems, among others, the heat transfer problems [1, 2] . In this paper the LBM has been applied in order to solve the Fourier equation 
where λ is the thermal conductivity, c is the volumetric specific heat, Q(X, t) is the source function, T, X, t denote the temperature, spatial co-ordinates and time. The equation (1) is supplemented by boundary conditions
Please cite this article as: Grażyna Kałuża, The numerical solution of the transient heat conduction problem using the lattice Boltzmann method, Scientific Research of the Institute of Mathematics and Computer Science, 2012, Volume 11, Issue 1, pages 23-30. The website: http://www.amcm.pcz.pl/ f X t w T X t T X t f X t
2. Lattice Boltzmann method for 1D problem
In this paper, for 1D problem, D1Q2 lattice model [1, 5] has been used as shown in Figure 1 . Nodes 0 and n are the boundary ones, while the nodes 1, 2, … n − 1 are the internal ones. In such case the lattice Boltzmann transport equation can be written as [4] ( ) (
For the D1Q2 lattice, the two velocities i e and their corresponding weights w i are as follows 
where a = λ / c is the thermal diffusivity and ∆t is the time step.
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In other words, two equations should be solved, namely
The approximation of the first derivatives using right-hand side differential quotients is the following [2, 6, 7]
and using left-hand side differential quotients is of the form
f f x t t f x t t t f f x t t f x h t t x h
Introducing (15) into (13) and (16) 
, , f x t t f x t f x t t f x h t t v t h Q x t f x t f x t w c
From equations (17) and (18) results that
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In equations (20) (c.f. formula (7)):
where T j p denotes the temperature at the node j and time t p . Additionally
It should be pointed out that in numerical realization it is convenient to divide the algorithm into two steps: -collision step: for each node the right-hand sides of equations (20) In the first example of computations the Dirichlet conditions in the form T (0, t) = = 0°C and T (L, t) = 100°C are assumed. In Figure 3 
Conclusions
The lattice Boltzmann method for the 1D Fourier equation supplemented by different boundary conditions and initial condition has been presented. The exemplary tasks have been solved both by the lattice Boltzmann method and by the explicit scheme of the finite different method. The good agreement of the solutions obtained has been observed.
